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Abstract 
BACKGROUND: Fractures have a big impact on children's lives and daily activities. The 
diaphyseal femoral fractures account for around 2 percent of all pediatric fractures. Treatment 
includes conservative (non-surgical) or surgical methods but the choice of treatment differs 
depending on the child's age, fracture pattern, other concomitant fractures and the socio-
economic situation of the family. These methods have different advantages and disadvantages 
and there is no consensus of which method is most ideal.   
AIM: The aim of this study was to map the cause of fracture, treatments and outcomes of 
pediatric diaphyseal femoral fractures at TUTH, Nepal. There are few studies on pediatric 
femoral fractures in Nepal, which means that a further survey will contribute to existing 
research in this area. 
METHODS: This was a retrospective observational study with a prospective phone follow-
up. The patients included in this study were diagnosed with diaphyseal femur fracture and 
were 0-18 years old. Out of 106 patients selected, only 55 were included in the study and 24 
participated in the outcome follow-up. 
RESULTS AND CONCLUSIONS: Out of 55 patients 25 were males and 30 females. 
Conservative treatment was the most common treatment. The mean age of incurring this type 
of fracture was 6.31 years. The dominating cause of injury among all children was fall from 
above standing height. A conservative treatment was given mainly to younger children, while 
a surgical treatment was given to older children and those sustaining poly-trauma. 
Conservative treatment was cheaper compared to surgical treatment. Regardless of the choice 
of treatment, the outcome after fracture appears to be satisfactory. It is recommended that 
future studies have a large patient sample and address the clinical outcomes, but also the 
social and economic aspects. 
KEY WORDS: Shaft of femur, pediatric fracture, conservative treatment, surgical treatment 
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Abbreviations: 
AAOS – American Academy of Orthopaedic Surgeons 
AVN – Avascular necrosis 
CRIF – Closed reduction internal fixation 
ESIN – Elastic stable intramedullary nailing 
IMIL – Interlocking intramedullary nail 
MRSA – Multi resistant staphylococcus aureus 
NAI – Non-accidental injury 
NPR – Nepalese Rupee 
ORIF – Open reduction internal fixation 
ROM – Range of joint movement 
RTA – Road traffic accidents 
SOF – Shaft of femur 
TEN – Titanium elastic nailing 
TENS – Titanium elastic nailing system 
TUTH – Tribhuvan University Teaching Hospital 
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Introduction 
Nepal 
Nepal is a narrow and elongated country in Asia with borders to Tibet in the north and India 
in the south[1]. 27.8 million people live in Nepal [2], and 17 percent live in urban areas [3]. In 
terms of modern measurements Nepal is one of the world's poorest countries. Kathmandu is 
the nation's capital and struggles with high unemployment, poverty [1] and great diversity 
between socioeconomic groups [4]. On the list of least developed countries Nepal is ranked 
number 49th. 39 percent of the population are living on $ 1.25/day.[5] Children are often 
forced to be a part of the labor force and 40 percent in the ages 5-17 years are working. 
Almost half of the Nepali population are under 18 years of age.[6]  
 
Injuries in Nepal 
Injuries, violence and disabilities have become a major public health problem in Nepal [7, 8], 
and the trend is increasing, accounting for about 8 percent of deaths [8]. Because of the high 
percent of children participating in the labor force, children are exposed to multiple factors 
that increase the risk of injury [3]. There are more cases of non-fatal injuries compared to 
fatal injuries. There is a lack of studies which present reliable data on incidence, severity and 
socio-economic burden for injuries in Nepal.[7] Especially epidemiologic data on non-fatal 
injuries for children [2]. A study from 2015 reported that children aged 5-9 years had the 
highest rates of non-fatal injuries in the Makwanpur district, which is located close to 
Kathmandu. It was also reported that boys had a double incidence rate compared to girls. The 
primary place of injury in the rural district for children 1-17 years old was in the home 
environment (39 percent) and the secondary reason was related to road traffic accidents 
(RTA) (19 percent).[5] Accounting for the total population, the most common causes of 
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trauma in Nepal are due to fall-related injuries and accidents [2, 8]. The rate of lifetime injury 
in urban districts like Kathmandu is 35 percent compared to rural areas 65 percent [2]. There 
is especially need to prevent children from injuries[3]. A majority (>50 percent) of these child 
injuries are due to falls, RTAs and burns[2].  
 
Health care Nepal  
11.1 percent of all injuries in Nepal cannot be treated due to lack of/or unavailability of health 
care facilities, equipment or personnel[2]. Seeking, or not seeking, hospital treatment is also 
dependent on the economy of the family. In Nepal patients pay for their treatment.[6] A single 
injury cost approximately 44.6 US $. This includes only one visit to the emergency 
department when covering all the medical expenses and hospital charges. In addition to this 
many patients suffer from loss of income and disabilities due to injuries.[7] 
 
Pediatric fractures  
Children are at high risk of injury, and approximately one in four children will suffer from an 
injury annually [9], where 25 percent of these injuries are related to fractures [10]. The 
definition of fracture is a break in the structural components of the bone, and is usually caused 
by a direct injury. The fracture could have different patterns such as spiral, transverse, oblique 
or triangular. The pattern usually indicates the type of trauma causing the fracture, where a 
transverse pattern is related to high-energy trauma and spiral pattern to low-energy 
trauma.[11] Fractures have a big impact on children's lives and daily activities [9] and are 
mostly caused by an accident or an assault [12]. It could be the case of a simple fall, but for 
older children the force of trauma has to be more severe, for example a RTA [13]. The most 
common pediatric long-bone fracture is the femoral fracture [14]. The femur bone is located 
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in the upper part of the lower extremity and divided into three parts, proximal, diaphyseal 
(shaft) and distal femur[15].  
Figure 1. [16] 
  
 
Classification of femur fractures according to Müller AO 
Classification of Fractures—Long Bones. Proximal part of 
femur, diaphyseal part of femur and distal part of 
femur.[17] 
 
 
 
The skeletal bones in a child have special characteristics compared to an adult, since the bone 
structure is not mature. During the skeletal development the physes is open, the periostium is 
thicker and the bone has different biomechanical behavior when mechanical pressure is 
applied on the bone.[14] The immature bone has a high capacity of remodeling compared to 
when it is fully developed [14] and due to this the bone will “naturally return to its normal 
shape”[15]. During bone development, an immature bone heals rapidly and as the child grows 
the bone gets more mature and the healing rate slows down[11]. Teenagers have almost fully 
developed bones that are comparable to the bones of an adult [14].  
 
Diaphyseal femoral fractures 
 
Out of all pediatric fractures, proximal femoral fractures are rare and account for less than 1 
percent [12], while the diaphyseal femoral (shaft of femur (SOF)) fractures account for 
around 2 percent [18]. Pediatric distal femoral fractures are very unusual [12]. 75 percent of 
all pediatric femoral lesions are affecting the diaphyseal part[19]. Femoral fractures are more 
common for adults than for children. Proximal femoral fractures, especially the femoral neck 
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fracture is one of the most common fractures in elderly[20], while diaphyseal femoral 
fractures are often seen among young adults and elderly[21, 22].  
 
Among children and teenagers the diaphyseal femoral fracture is the most serious fracture in 
the lower extremity [23] with an annual incidence of 19/100.000 [24]. The fracture has a 
bimodal pattern peaking at 2-3 years of age and at adolescence [18]. It is common to classify 
this type of fracture based on fracture pattern: “1) transverse, spiral or oblique, 2) comminuted 
(multiple fragments) or non-comminuted, 3) open or closed fractures”. The open fractures are 
then sub-classified with Gustulo and Anderson-classification.[15] The cause of pediatric 
diaphyseal fractures differs between age groups [12]. The most dominating causes among 
infants are assault and RTAs [25]. For children aged 4-12 years the dominating cause is 
injuries associated with sports activities, while for older children and adolescents it is 
associated with RTA [12].  
 
If infants with fractures require hospital care it could be due to a non-accidental injury 
(NAI)[12]. Abuse is usually present in children younger than two years, but it is difficult to 
diagnose due to the fact that the child itself cannot explain what happened[26, 27]. It is also 
difficult to differ a NAI from an accidental injury, because the fracture pattern is different 
from case to case[14]. If associated injuries as rib fractures are present, it should arise 
suspicion of abuse. Among older children, 18 months to 4 years of age the most common type 
of trauma resulting in a diaphyseal femoral fracture is low-energy fall-accidents. The 
incidence of NAI is reduced to only one in 205 patients in this group.[12]  
 
Diaphyseal femoral fractures are treated conservatively (non-surgical) or surgical[15] but the 
choice of treatment differs between children[28]. These methods have different advantages 
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and disadvantages and there is no consensus for which method that is most ideal [24, 29, 30]. 
Treatment has changed over time. In the past the majority were treated conservatively, but in 
modern time new techniques have been developed and often used in order to reduce hospital 
stay.[28] The variables that determine what treatment to choose are the child's age, fracture 
pattern[14, 31], other concomitant fractures but also the socio-economic situation of the 
child's family[31]. Other important factors are bone age, size of the child, local tradition at the 
hospital, the surgeons experience, if the treatment is available, cost of treatment and 
configuration of the fracture[14]. The aim of treatment is to obtain union of the fracture to 
make it possible for the patient to return to maximal function[32].  
 
Outcome of fracture healing depends on factors related to the patient and the type of fracture, 
but also which type of trauma and modality of treatment that is used [11]. One study, but with 
low quality evidence, reported higher satisfaction of a surgical treatment compared to a 
conservative treatment. A surgical treatment reduced the amount of days the child missed out 
from school.[15] Another advantage is a reduced hospital stay with surgical treatment 
compared to a conservative treatment. This has positive implications from both a social and 
economic perspective.[33] A femoral fracture is a burden to both the child and family. In 
addition to the direct costs, indirect relative costs occur when parents stay home from work to 
care for the child, extra home care is needed or the child misses out on school due to the 
fracture.[34] Although there are associated complications with surgical interventions, treating 
children with femoral fractures surgical is considered a safe procedure[35]. Children have 
great potential of remodeling the skeletal bone, and according to one study, it is acceptable 
with differences regarding limb length and degrees of angulation after treatment[19]. By 
having knowledge of anatomy and how these fractures occur, healthcare can provide the right 
treatment[25] and also reduce fracture-related complications[36].  
	   10	  
There is also a controversy of how to treat children 6-10 years old[37]. Non-operative 
treatments are still used, but the trend points towards surgical procedures[14]. There is a 
discussion among several authors of when to use a conservative treatment, some proclaim 
children under 11 years of age and others under 6 years of age[37]. The evidence based 
guidelines presented by the American Academy of Orthopaedic Surgeons (AAOS) only have 
recommendations with moderate or limited strength of evidence regarding modality of 
treatment[38]. There is a need for randomized controlled studies on how to treat pediatric 
diaphyseal fractures, determining the optimal choice of treatment[12]. There are limited 
research that determine outcome in the long-run, comparing a conservative and surgical 
treatment[15]. Studies of physical trauma that describe epidemiology, patterns and outcome in 
Nepal are limited [8].  
 
Conservative treatment 
 
The conservative treatments include Pavlik harness, Bryant’s traction (Gallow’s traction), Hip 
spica casting and functional cast bracing. The displaced fractures treated conservatively aim 
to put the bone parts back to an anatomical position with traction or manipulation of the 
bone.[15] 
 
 
 
 
 
 
 
Figure 2. a. Pavlik harness. b. Gallow’s traction. c. Hip spica casting (plaster) 
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The normal treatment modality for infants includes hip spica casting or traction. Sometimes 
both methods can be used. [12, 14] Traction means that an external force is applied, pulling 
the overlapping bones apart[15] and requires patients to stay at the hospital[12]. Since callus 
formation occurs quickly, the fracture is stable within one week of traction[14]. When using 
Gallow’s traction in children over 12 kilograms, complications as compartment syndrome, 
nerve-damages and Volkmanns contractures could occur[12, 14]. There is a risk of limb 
length shortening when treating older children with hip spica casting, but this rarely happens 
with infants. Hip spica casting results in good outcome, but it is normally not available as a 
treatment in an emergency situation. Usually traction is used 1 week before hip spica is 
applied depending on the situation.[12]  
 
Children 18 months to 4 years of age are usually treated with traction or hip spica casting[12]. 
A surgical treatment is not preferred[14]. The results are often improved if balanced traction 
is used before shifting to hip spica casting[12]. The problems with hip spica include limb 
length differences and if the fracture is open with soft tissue-damage there is a 
contraindication to use hip spica casting. In one study some authors do not recommend that 
patients over 4 years of age should be treated with hip spica casting. Non-operative 
procedures are recommended for small children, but require a longer hospital stay for older 
children. There is a trend towards a surgical approach for older children to manage a more 
rapid return of function. [14, 15] But it is recommended that children between 3-5 years old 
should begin treatment with immediate spica cast, but then change to flexible nailing[15]. 
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Surgical treatment  
 
For older children 12 years up to adolescent a surgical procedure is almost always necessary. 
[12] If a surgical approach is used it aims to reposition the bone with an open instead of 
closed procedure. The surgical techniques include intramedullary nailing, plate fixation and 
external fixation.[15] 
 
 
 
Figure 3. a. Intramedullary nailing – titanium elastic nailing system.  
b. Intramedullary nailing – interlocking intramedullary nail. c. Plate fixation. d. External fixation 
 
Intramedullary nailing 
 
The technique of treating pediatric femur fractures with elastic stable intramedullary nailing 
(ESIN) was introduced at a French hospital in Nancy[39]. There are two types of nails used 
and they differ in characteristics, titanium and stainless steel. Titanium nails have an 
advantage of stabilizing the fracture and are more elastic while the nail of stainless steel is 
more rigid.[14] The stainless steel is cheaper compared to three times more expensive 
titanium, reducing the total cost of treatment[33]. For children younger than 5 years of age the 
ESIN is not necessary, but can be used from 5 years of age up until the proximal growth plate 
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closes.[28] In this age group, elastic nailing is used to stabilize the fracture. The nail possess 
the ability of both a reduction device and as an implant[12]. Titanium elastic nailing system 
(TENS)[40], also called titanium elastic nailing (TEN), that is a ESIN, have been the most 
preferred treatment for children over 5 years of age during the past years with transverse and 
short oblique patterns of fracture[37]. TENS is also known as the flexible intramedullary 
nail[40]. This technique is minimally invasive and has the advantage of rapid mobilization. 
Compared to non-invasive treatments like hip spica casting and traction, treatment with TENS 
reduce hospital stay and because of this leads to reduced hospital costs. Those treated with 
TENS have a more rapid return of every day life and normal functional activity including 
family life and return to school. [41] In one study, the average days of hospitalization was 9.4 
but did not include the follow-up visit because the TENS treatment requires removal of the 
intramedullary nail[37].  Even though TENS is widely used, the complication rates rises up to 
60 percent [41] but is still considered a “safe and effective method”[40]. The major causes of 
complication are poor selection of patients and an incorrect technique used during surgery. 
The surgical area is sometimes associated with irritation of soft-tissue. 16 percent of delayed 
fracture union is reported. [41] The only main disadvantages with this treatment are that 
heavier children could have a potential outcome of delayed union, poor alignment[12] and is 
not the optimal treatment for unstable fractures[15]. But in general this treatment is 
considered a good treatment modality with good clinical outcome and few complications [24]. 
 
The rigid intramedullary nail exists in different generations due to new techniques used. The 
interlocking function (interlocking intramedullary nail (IMIL)) was introduced in the second 
generation of nails.[42] Rigid intramedullary nailing is, compared to the flexible TENS, often 
used for older children[15, 24] and golden standard in the adult population when it comes to 
femur fractures[12]. It gives patients the ability of early mobilization because of stability with 
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internal fixation[24] and has minimal complications of growth disturbance [15]. But due to 
risk of avascular necrosis (AVN)[12] and reported cases of “proximal femoral growth 
disturbance” there are limitations with this treatment for children[43].  
 
In one study, treatment with skin traction, skeletal traction and intramedullary nails had a 
minimal hospitalization period of 20.6, 20.8 and 8.5 days respectively [37]. Intramedullary 
nails are considered standard treatment for older children, but it could be used in children 
from 1.5 years of age. There are advantages of using intramedullary nailing because it reduces 
hospitalization, and it is easier to maintain good hygiene compared to spica casting.[19] But a 
non-operative treatment has advantages in reduced risk and can be done in every hospital 
compared to a surgical treatment[37]. 
 
Plate fixation 
 
Plate fixation is a treatment modality suitable for comminute fractures in poly-traumatized 
patients, in adolescents or in cases when intramedullary nails cannot be used because the 
fracture is too proximal[14]. This treatment is also used for pathological fractures[12]. “Open 
or unstable fractures or multiple injuries” indicate the use of plate fixation or external fixation 
among all age groups[15]. 
 
Advantages with plate fixation for young patients are rapid healing of the fracture and 
reduced plate-failure complications compared to adults treated the same way. Normally there 
is a union of the fracture within 8-11 weeks. [14] Submuscular plate fixation gives the 
immature bone good stability during healing with minimal complication rates and a fast time 
to reunion and weight bearing in children 8 years of age and older[24]. Disadvantages with 
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this plate fixation are substantial scaring, no weight bearing prior to healing and it is difficult 
to get optimal reduction before plating [12].  
 
External fixation 
 
External fixation is a treatment often used in poly-traumatized patients with comminute [12] 
but also long oblique fractures[37]. This method is old and associated with complications as 
delayed union, re-fracture, poor alignment and infection at the location of pins. Because of a 
slow healing process, it takes up to 12 weeks before the patient can remove the external 
fixation device. The trend points from external fixation to intramedullary nailing in adults 
with open fractures. Randomized controlled studies are still going on, investigating if it could 
be used in children. Meanwhile, the external fixation remains standard treatment in poly-
traumatized children. [12]  
 
Risk of infection 
The risk of becoming infected during hospital stay is 5 percent and at least 8 percent when 
performing invasive procedures. In a study of nosocomial infection at Tribhuvan University 
Teaching Hospital (TUTH) 72.5 percent of the patients was infected with S.Aureus and 42.6 
percent with MRSA. The highest observed prevalence of S.Aureus infections in this study was 
at the surgical and orthopedic ward. [44]  
 
Outcome of pediatric diaphyseal femoral fractures 
 
To determine the clinical outcome, Flynn’s criteria or Siliva’s criteria is often used. The 
outcome is dependent on factors such as limb length discrepancy, malalignment, pain, 
complications, range of joint movement (ROM), angle deviations in terms of 
varus/valgus.[45] Outcome does not have to be based on these criteria. In one study, the 
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authors measured outcome with “(1) length of hospitalization, (2) duration of fracture union, 
(3) time to walking with aids, (4) time interval between discharge and commencement of 
walking with aids in those who could use them, (5) time interval between discharge by 
surgeons and departure from hospital (after paying the bills), (6) time to full weight bearing, 
(7) cost of treatment, (8) complications of fracture union”.[46] Activity level could also be 
used as a factor to determine outcome[45]. In order to determine clinical outcome it is often 
required to have a physical examination of the patient. To measure the fracture union an x-ray 
along with clinical examination will be needed.[47] To evaluate a modality of treatment, 
researchers need to take both the clinical outcome together with the economic factors into 
consideration. The cost of each treatment includes not only direct costs as cost for an implant. 
Indirect costs must also be included in the analysis. Complications and long periods of 
treatments contribute to a great financial burden, especially to the healthcare system.[48] 
 
Aim 
The aim of this study was to map the cause of fracture, treatments and outcomes of pediatric 
diaphyseal femoral fractures at TUTH, Nepal.  
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Material and Methods 
Sample 
Data collection took place on site at TUTH, Kathmandu, Nepal during September – 
November 2016. This was a retrospective observational study but included prospective phone 
follow-up. The material consisted of handwritten medical records in English. The inclusion 
criteria for this study was that each patient must be diagnosed with diaphyseal femur fracture 
and be 0-18 years of age. Patients that came for re-operation or removal of material due to 
treatment of the femoral fracture were excluded. Furthermore, patients with pathological or 
subtrochanteric shaft of femur fractures were excluded. At the orthopedic ward at TUTH, the 
admissions book from the Nepali year 2070-present (2073-07-07) (April 2013 – October 
2016) was screened to find patients matching the inclusion criteria. From the admissions book 
the inpatient number was identified. With the inpatient number the medical records could be 
traced and retrieved at the medical record archive. Patients not included in the follow-up were 
excluded from the study due to lacking phone number, wrong number recorded or they did 
not answer. 
 
Tribhuvan University Teaching Hospital 
TUTH is a public hospital in Kathmandu, and the largest in Nepal. This university hospital 
provides both health care education for nurses, doctors and doctors in training as well as 
research in medicine. At TUTH all medical fields available in Nepal are represented.  
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Data collection 
The collection of data was performed by Marcus Tegnér, medical student at University of 
Gothenburg, Sahlgrenska Academy under supervision on site by Dr. Binaya Lal Shrestha, 
Professor at the Orthopedics department, Institute of Medicine at TUTH, Kathmandu, Nepal. 
Due to problems for Marcus Tegnér to perform the phone calls, Professor Shrestha assigned 
resident doctor, Manoj Das to assist with interpretation. A protocol proforma (appendix 1) 
was written to specify what variables to identify from the medical records. The medical 
records did not include any post-operative or follow-ups except for two cases. To measure 
outcome after treatment this study included a phone follow-up. The phone number was 
retrieved from the medical records. See the questionnaire in appendix 2.  
 
Admissions	  book	  
search	  using	  
inclusion	  criteria:	  	  
136	  patients	  
Included:	  
106	  patients	  
Retrieved	  medical	  
records:	  
55	  patients	  	  
Included	  in	  
outcome	  follow-­‐
up:	  
24	  patients	  
Not	  included	  in	  
outcome	  follow-­‐
up:	  
31	  patients	  
Unable	  to	  retrieve	  
medical	  records:	  	  
51	  patients	  
Excluded:	  	  
30	  patients	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Statistical analysis 
The data was inserted into Excel and then analyzed in the program STATA/SE version 13.0.  
Mean values and standard deviations were calculated for the collected variables. To compare 
the variables of the conservative and surgical treatment, Pearsons Chi square test was used to 
see statistic significance. If the cell value was below 5, Fisher’s exact test was used instead of 
Pearsons Chi square test.  
 
Plan for dissemination and utilization of Research Results 
The study and study results were presented in a written thesis. During the process of writing 
and before finalizing the material, it was handed to supervisors Dr. Binaya Lal Shrestha and 
Dr. Göran Kurlberg. The author, medical student Marcus Tegnér defended the thesis during a 
seminar in January 2017 at the University of Gothenburg, Sahlgrenska Academy.  The thesis 
was then uploaded and is available at GUPEA (https://gupea.ub.gu.se) for downloading.  
 
Ethics 
This was an observational study. The patients have already been treated and there was no risk 
involved for the patients in the study. All patient data was treated anonymously. There was no 
conflict of interests. The medical student Marcus Tegnér did all the research as part of his 
medical education at the University of Gothenburg. The published results were published on 
an aggregated level and not individual. Applying for ethical approval was done in the 
beginning of the study at TUTH, Nepal. Verbal consent was received during the phone calls. 
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Results 
In this study 55 patients were included (25 males and 30 females). No deaths were reported. 
All patients were treated at the orthopedic wards at TUTH and diagnosed with disphyseal 
femur fracture. Age ranged from 0-18 years, mean age was 6.31 years ± 4.93, see table 1. 
Only 9 patients (16.26 percent) in the study population had close distance to the hospital and 
belonged to Kathmandu district. 44 patients (80 percent) came from rural areas outside 
Kathmandu and 2 observations were missing, see table 2. 32 patients were Hindus, 4 patients 
Buddhists and 19 observations lacked information about religion. 
Table 1: Age of study population                       Table 2: Origin of study population 
	  
	  
	  
 
 
All patients were admitted to the emergency department before being transferred to the 
orthopedic ward. At the emergency department, patients met with a doctor for the first time, 
had a physical examination and were x-rayed. When diagnosed with a diaphyseal femur 
fracture, patients were placed in traction (Gallow’s traction or skin traction) pending on 
suitable treatment to be chosen at the ward. 30 patients had a conservative treatment which 
included “Gallow’s traction + hip spica” or “Skin traction + hip spica”. At TUTH patients 
younger than 18 months are usually treated with Gallow’s traction + hip spica. 19 patients had 
a surgical treatment which included “Skin traction + TENS”(CRIF, closed reduction internal 
fixation), “Skin traction + IMIL” (CRIF) or “Skin traction + plate and screws”(ORIF, open 
reduction internal fixation). IMIL is a rigid intramedullary nail. Out of 55 patients, 6 had no 
information about type of treatment. See table 3. The most received treatments in the 
District	   n	   %	  of	  total	   Cum.	  
	   	   	   	  Kathmandu	   9	   16.36	   16.36	  
Rural	   44	   80.00	   96.36	  
Missing	  obs	   2	   3.64	   100.00	  
	   	   	   	  Total	   55	   100.00	  
	  
Variable	   n	   Mean	   SD	   Min	   Max	  
	   	   	   	   	   	  Age	   55	   6.31	   4.93	   0	   18	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conservative respectively the surgical group were “Skin traction + hip spica” and “Skin 
traction + TENS”.  
 
Table 3: Distribution of treatment divided into two groups – conservative treatment and surgical treatment.  
 
Treatment	   n	   %	  of	  total	   Cum.	  
	   	   	   	  Gallow’s	  traction	  +	  Hip	  spica	  	  	  	  	   5	   	  	   	  	  
Skin	  traction	  +	  Hip	  spica	  	  	  	  	  	  	   25	  
	   	  Conservative	  treatment	   30	   54.55	   54.55	  
Skin	  traction	  +	  TENS	   11	   	  	   	  	  
Skin	  traction	  +	  IMIL	   4	  
	   	  Skin	  traction	  +	  Plate	  &	  Screws	   4	  
	   	  Surgical	  treatment	   19	   34.55	   89.09	  
Missing	  obs	   6	   10.91	   100.00	  
	   	   	   	  Total	   55	   100.00	  
	  	  
 
We found 10 cases of “fall from standing height”, 32 cases of “fall above standing height”, 6 
cases of “external causes”, 6 cases of “RTA” and 1 case of “unknown”. External causes 
included for example a falling door, resulting in a fracture. The dominant cause of injury was 
“fall above standing height” (58.18 percent), normally due to fall from a building.  
 
Fall from standing height was most common among children 2-4 years old (mean age 3.2). 
Fall from above standing height has a broader age span and was most common among 
children 3-13 years old (mean age 7.2). External causes were most common among children 
3-8 years old (mean age 5.8). RTA was most common among children 4-7 years old (mean 
age 5.2). There was one case of unknown cause of injury, see figure 4. 
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Figure 4: How age correlate with cause of injury. 
 
Data was collected to include variables such as associated injuries, use of antibiotics, 
characteristics of the fracture such as fracture pattern, site of the fracture, injured side, total 
days of traction application, duration of hospital stay in days, total cost of hospital visit. 
Comparing conservative and surgical treatment, see table 4, 5 and 6. Differences in associated 
injuries were statistically significant (p-value: 0.009). The conservative treatment had most 
cases of none associated injuries (74 percent) compared to the surgical treatment. Poly-trauma 
was dominating for the surgical treatment compared to the conservative treatment, but had the 
same amount of none associated injuries. Differences in the use of antibiotics were 
statistically significant (p-value: 0.009). Antibiotics were given prophylactic pre-operative in 
the surgical group accounting for 95 percent compared to the conservative group. The 
conservative group was only given antibiotics in case of infection. 67.27 and 54.55 percent of 
the study population lacked information about fracture pattern and fracture site, respectively, 
in the medical records (no statistical significance, p-value: 0.103 resp 0.894). There were no 
cases of comminute fractures recorded. The most common site of fracture was the mid-shaft 
in both treatment groups. There were no cases of bilateral fractures and few missing 
observation regarding side of the fracture. 
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Table 4: The proportions of following variables between conservative treatment and surgical treatment  
	  
	  
Conservative	  treatment	   Surgical	  treatment	   Total	  (100	  %)	   P-­‐value:	  
Associated	  injuries	  
	   	   	   	  None	   26	  (74	  %)	   9	  (26	  %)	   35	  
	  Poly-­‐trauma	   4	  (31	  %)	   9	  (69	  %)	   13	  
	  Missing	  obs	   0	  (0	  %)	   1	  (100	  %)	   1	  
	  
	   	   	   	  
0.009	  
Antibiotics	   	  	   	  	   	  	   	  	  
Yes	   1	  (5	  %)	   18	  (95	  %)	   19	  
	  Missing	  obs	   0	  (0	  %)	   1	  (100	  %)	   1	  
	  
	   	   	   	  
0.00	  
Fracture	  pattern	   	  	   	  	   	  	   	  	  
Transverse	   5	  (56	  %)	   4	  (44	  %)	   9	  
	  Spiral	   6	  (100	  %)	   0	  (0	  %)	   6	  
	  Comminute	   0	  (0	  %)	   0	  (0	  %)	   0	  
	  Missing	  obs	   19	  (56	  %)	   15	  (44	  %)	   34	  
	  
	   	   	   	  
0.103	  
Site	   	  	   	  	   	  	   	  	  
Proximal	  	  	  	  	   3	  (50	  %)	   3	  (50	  %)	   6	  
	  Mid-­‐shaft	  	  	  	  	   8	  (57	  %)	   6	  (43	  %)	   14	  
	  Distal	  	  	  	  	  	  	  	  	  	  	  	   1	  (100	  %)	   0	  (0	  %)	   1	  
	  More	  than	  one	  part	  	   0	  (0	  %)	   1	  (100	  %)	   1	  
	  Missing	  obs	   18	  (67	  %)	   9	  (33	  %)	   27	  
	  
	   	   	   	  
0.894	  
Side	   	  	   	  	   	  	   	  	  
Right	  	   14	  (56	  %)	   11	  (44	  %)	   25	  
	  Left	   15	  (65	  %)	   8	  (35	  %)	   23	  
	  Bilateral	   0	  (0	  %)	   0	  (0	  %)	   0	  
	  Missing	  obs	   1	  (100	  %)	   0	  (0	  %)	   1	  
	  
	   	   	   	  
0.566	  
 
Hospital costs included 1) Bed cost, 2) Surgical cost and 3) Administrational cost, see Table 
5. Patients pay for medical treatment themselves. The surgical treatment had a statistically 
significant higher cost (mean 7948.53 NPR ± 749.89) compared to the conservative treatment 
(mean 4877.86 NPR ± 986.45). P-value: 0.005. 
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Table 5: Total costs of hospital visit of different treatments. Amount in NPR (Nepalese Rupee). 
	  
Treatment:	   n	   Mean	   SD	   95	  %	  CI	  
Gallow’s	  traction	  +	  Hip	  Spica	   5	   2520	   595.32	   867.14	  -­‐	  4172.86	  
Skin	  traction	  +	  Hip	  Spica	   23	   5390.43	   1171.74	   2960.39	  -­‐	  7820.48	  
Conservative	  treatment	   28	   4877.86	   986.45	   2853.82	  -­‐	  6901.89	  
Skin	  traction	  +	  TENS	   9	   6913.33	   1218.59	   4103.25	  -­‐	  9723.41	  
Skin	  traction	  +	  IMIL	   4	   10670	   633.79	   8652.99	  -­‐	  12687.01	  
Skin	  traction	  +	  Plate	  &	  Screws	   4	   7556.25	   332.82	   6497.07	  -­‐	  8615.43	  
Surgical	  treatment	   17	   7948.53	   749.89	   6358.84	  -­‐	  9538.22	  
	  	   	  	   	  	   	  	   	  	  
*P-­‐value:	  0.005	  
	  
*meaning	   that	   the	   difference	   in	   the	  mean	   between	   total	  
cost	   of	   conservative	   and	   surgical	   treatment	   is	   statistically	  
significant	  on	  a	  5	  percent	  level	   	  	   	  	   	  	   	  	  
	  
The average age was low (mean 3.53 years ± 0.37) in the conservative group compared to the 
surgical group and statistically significant (mean 11.79 years ± 0.93). The conservative group 
had a higher amount of days of traction application and duration of hospital stay (mean 16.67 
days ± 1.17 resp 18.13 days ± 1.01) compared to the surgical group (mean 6.11 ± 0.90 days 
resp 12.47 days ± 0.78). The variable differences in days of traction application, was 
statistically significant (p-value: 0.003) but not duration of hospital stay (p-value: 0.080). 
 
Table 6: Comparison between conservative and surgical treatment regarding age, days of traction application and duration 
of hospital stay 
	   	  
	   	   Conservative	  	   treatment	   	   	   	   Surgical	  	   treatment	   	   	   	  	  
	   n	   Missing	  obs	   Mean	  	   SD	   95	  %	  CI	   n	   	  Missing	  obs	   Mean	  	   SD	   95	  %	  CI	   P-­‐value	  
Age	   30	   0	   3.53	   0.37	   2.78	  -­‐	  4.29	   19	   0	   11.79	   0.93	   9.83	  -­‐	  13.75	   0.000	  
Days	  of	  traction	  
application	   24	   6	   16.67	   1.17	   14.24	  -­‐	  19.10	   18	   1	   6.11	   0.90	   4.20	  -­‐	  8.02	   0.003	  
Duration	  hospital	  
stay	   30	   0	   18.13	   1.01	   16.06	  -­‐	  20.20	   19	   0	   12.47	   0.78	   10.84	  -­‐	  14.11	   0.080	  
 
Only 26 patients out of 55 that we called answered. 2 observations did not know what 
treatment they received and were excluded. A total of 24 patients (14 conservative treatment 
and 10 surgical treatment) were included in the outcome analysis. 
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Table 8: Outcome differences between conservative and surgical treatment  
	  
	   	  
Conservative	  treatment	  	   Surgical	  treatment	  
Question	  1	   	  	   	  n	   	  n	  
1)	  If	  your	  child	  sustained	  the	  same	  fracture	  again,	  	   No	   2	  (14	  %)	   0	  (0	  %)	  
would	  you	  choose	  the	  same	  treatment	  for	  your	  child?	   Yes	   12	  (86	  %)	   10	  (100	  %)	  
	  	   Total	   14	   10	  
	  	   P-­‐value:	  0.493	  
	  
	  	  
Question	  	  2	   	  	   	  	   	  	  
2)	  Does	  the	  patient	  have	  pain	  when	  bearing	  weight?	   No	   7	  (58	  %)	   6	  (60	  %)	  
	  	   Yes	   5	  (42	  %)	   4	  (40	  %)	  
	  	   Total	   12	   10	  
	  	   P-­‐value:	  1.00	  
	  
	  	  
Question	  	  3	   	  	   	  	   	  	  
3)	  Is	  the	  patient	  taking	  any	  pain-­‐medication	  because	  	   No	   14	  (100	  %)	   10	  (100	  %)	  
of	  the	  pain	  associated	  with	  the	  femur	  fracture?	   Yes	   0	  (0	  %)	   0	  (0	  %)	  
	  	   Total	   14	   10	  
	  	  
P-­‐value:	  
unavailable	  
	  
	  	  
Question	  	  4	   	  	   	  	   	  	  
4)	  Can	  the	  patient	  walk/play	  as	  normal	  compared	  to	  	   No	   2	  (15	  %)	   1	  (10	  %)	  
before	  the	  fracture?	   Yes	   11	  (85	  %)	   9	  (90	  %)	  
	  	   Total	   13	   10	  
	  	   P-­‐value:	  1.00	  
	  
	  	  
Question	  	  5	   	  	   	  	   	  	  
5)	  Have	  you	  done/Do	  you	  need	  to	  do	  any	  adjustments	  	   No	   12	  (86	  %)	   8	  (80	  %)	  
in	  the	  home	  environment	  due	  to	  the	  patients	  health	  	   Yes	   2	  (14	  %)	   2	  (20	  %)	  
after	  	  the	  fracture?	   Total	   14	   10	  
	  	   P-­‐value:	  1.00	  
	  
	  	  
Question	  	  6.	  A	   	  	   	  	   	  	  
6)	  Did	  the	  patient	  have	  to	  stay	  at	  home	  and	  not	  able	  to	   No	   0	  (0	  %)	   1	  (10	  %)	  
attend	  school	  due	  to	  the	  fracture?	  	   Yes	   8	  (57	  %)	   8	  (80	  %)	  
	  
Not	  in	  school	   6	  (43	  %)	   1	  (10	  %)	  
	  	   Total	   14	   10	  
	  	   P-­‐value:	  0.125	  
	  
	  	  
Question	  	  7.	  A	   	  	   	  	   	  	  
7)	  Do	  you	  need	  to	  help/assist	  your	  child	  more	  in	  the	  	   No	   0	  (0	  %)	   3	  (30	  %)	  
home	  environment	  now	  than	  before	  the	  fracture?	   Yes	   14	  (100	  %)	   7	  (70	  %)	  
 
Total	   14	   10	  
	  	   P-­‐value:	  0.059	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Table 9: Outcome differences between conservative and surgical treatment. If “Yes” on question 6 and 7. 
	  
	   Conservative	  	   treatment	   	   Surgical	  	   treatment	   	   	  
	   n	   Mean	   SD	   n	   Mean	   SD	   P-­‐value	  
Question	  6	  B	  	  
If	  yes	  how	  many	  days	  before	  return	  to	  
school	  	  
8	   106.88	   54.05	   8	   93.75	   57.12	   0.127	  
Question	  7	  B	  	  
If	  yes	  during	  how	  long	  time	  (days):	  	   11	   82.18	   18.66	   7	   87.57	   74.04	   0.087	  
 
When comparing outcomes between the conservative and surgical treatments, none of the 
questions from the questionnaire were statistically significant.  
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Discussion 
In this study a conservative treatment was the most common treatment received among 
children with a diaphyseal femur fracture. The mean age for receiving this type of fracture 
was 6.31 years. The dominating cause of injury among all children was fall from above 
standing height. When comparing the conservative and surgical treatments, statistically 
significant differences were found regarding associated injuries, use of antibiotics, age, 
hospital cost and days of traction application.  
Table 10: Advantages and disadvantages with a conservative and surgical treatment based on the results from this study. 
Both statistically significant and not statistically significant results are presented. 
 
In this study we found that 55 percent of the injured were girls. In previous research boys had 
a double incidence rate compared to girls. The study population exhibited a similar age range 
as compared to a study on non-fatal injuries conducted in Makwanpur district, Nepal. [5]. The 
primary cause of injury in this study was fall-related accidents, which is consistent with 
previous studies in Nepal[2, 8]. The rate of lifetime injury in rural areas is large compared to 
urban areas [2]. It may be related to the fact that a larger proportion of the study population 
belonged to rural areas outside Kathmandu. 
 
	   Conservative	  treatment	   Surgical	  treatment	  
Advantages	   • Cheaper	  
• A	  majority	  would	  choose	  the	  same	  treatment	  again	  
• None	  took	  pain	  medication	  after	  treatment	  
• A	  majority	  returned	  to	  normal	  walking	  ability	  
• A	  majority	  did	  not	  require	  adjustments	  in	  the	  home	  
environment	  
	  
• Fewer	  days	  of	  traction	  application	  
• Shorter	  hospital	  stay	  
• All	  patients	  would	  choose	  the	  same	  treatment	  
again	  
• None	  took	  pain	  medication	  after	  treatment	  
• A	  majority	  returned	  to	  normal	  walking	  ability	  
• A	  majority	  did	  not	  require	  adjustments	  in	  the	  
home	  environment	  
	  
Disadvantages	   • More	  days	  of	  traction	  application	  
• Longer	  hospital	  stay	  
• Had	  to	  stay	  home	  from	  school	  	  
• All	  patients	  needed	  extra	  care	  from	  parents	  	  
• More	  expensive	  
• Had	  to	  stay	  home	  from	  school	  	  
• A	  majority	  needed	  extra	  care	  from	  parents	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The causes of diaphyseal femur fractures differ between age groups. However, we found 
different results in our study compared to previous research in a worldwide perspective. The 
most common causes among infants are assault and RTA[25], but in this study fall-related 
accidents occurred most frequently, especially fall from standing height. There were no cases 
of abuse in this study, but it is very difficult to diagnose according to research[26, 27]. Cases 
of abuse could be present but not brought to light. Cases of low-energy falls were the most 
common cause of fracture, both in this study and previous research[12]. Among older 
children aged 4-12 years this fracture occurred during sport-activities[12], but in this study the 
main cause was fall from above standing height. Among children older than 12 years, RTAs 
is the most common cause [12], but in this study the main cause was fall from above standing 
height. Of those who sustained a fracture due to falls above standing height, falling from a 
building was usually the cause. The reason for why is unclear, but it could be due to poor 
building constructions, that the parents are not supervising their children or that the children 
live in dangerous environments. 
 
According to previous research, conservative treatment was frequently used in the past, but 
the trend points towards an increase in the use of surgical treatment[28]. We found that 
patients often receive a conservative treatment. The explanation could be that the trend is 
lagging in Nepal compared to the development in the western world. Another explanation 
could be that a conservative treatment is more of a tradition at TUTH compared to surgical 
treatment. According to previous research, both local traditions at the hospital and fracture 
pattern determine choice of treatment [14]. A conservative treatment is cheaper compared to a 
surgical treatment in this study. The reason why conservative treatment is more used could be 
due to low socioeconomic status and poverty among the study population. There is still no 
consensus about which treatment to recommend [24, 29] due to the lack of high quality 
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studies that compare the different treatments[38]. Many previous studies have focused on the 
evaluation of various treatment methods regarding clinical outcome and risk of complications 
[12, 14, 15, 24]. Initially, the idea of this study was to do a similar study at TUTH. However, 
there were major deficiencies in the archive of medical records at TUTH that made it difficult 
to measure the complications and outcomes based on the medical records. The documentation 
lacked both x-ray files and follow-ups with physicians. TUTH needs to improve their medical 
record system and would benefit from an electronic medical record system. With such a 
system, physicians spend more time on administration, but patients would benefit from a 
system with complete documentation. The following section will include a discussion 
between conservative and surgical treatment regarding the studied variables. 
 
We found statistically significant differences in associated injuries between the studied 
treatment groups. The conservative treatment had a higher proportion of associated injuries 
compared to the surgical treatment, which was more associated with cases of poly-trauma. 
This is consistent with previous research [15]. Multiple injuries often require a greater trauma 
and severity of the fracture. A fracture with a big dislocation and possible open injuries makes 
it difficult to treat conservatively. 
 
We found statistically significant differences in the use of antibiotics between the studied 
treatment groups. Patients treated surgically had the highest use of antibiotics, but this is 
explained by the pre-operative routine at TUTH. It is expected that the use of antibiotics 
correlate to the presence of an infection. But in this study the antibiotics were given 
prophylactically in the surgical group. We can therefore not make that assumption. Only one 
patient in the conservative group was given antibiotics. This may indicate the presence of an 
infection. All observations included patients treated at the hospital; no follow-up visits were 
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included in the data. This means that infections could occur during healing after the hospital 
stay and the rate of antibiotics used or the presence of infections could be higher. The use of 
antibiotics is probably high in Nepal, because there is no need of a prescription from a 
physician. Previous studies have shown high prevalence of infections, especially MRSA and 
S.Aureus at both the surgical and orthopedic wards at TUTH [44]. This means that the rate of 
infection could be large in this study. Instead of using antibiotics as a sign of infection, CRP 
or a bacterial tests would have been preferred. 
 
We found no statistically significant differences between the groups regarding the variables 
fracture pattern, site of fracture or side of fracture. One explanation could be that fracture 
pattern and site of fracture exhibits large proportions of missed observations. A pediatric 
diaphyseal femur fracture is usually classified according to fracture pattern [15], but in our 
study, this information was frequently missing. This documentation in the case of a fracture is 
essential, especially when treated with a surgical intervention that is dependent on the 
anatomical information [14]. The proportion of missed observations was larger in the 
conservative group compared to the surgical group regarding site of fracture. One explanation 
may be that this information is more frequently used when doing a surgical procedure. The 
distribution of the affected side was relatively evenly spread between the two groups. This 
can be explained by chance. 
 
We found statistically significant differences between the treatment groups regarding 
variables as age, total hospital costs and days of traction application, but not duration of 
hospital stay. Although, the duration of hospital stay was not statistically significant at the 5 
percent level it would have been if the 10 percent level was used. 
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We found a great age difference between the conservative and surgical treatment (mean age 
11.79 years, respectively 3.53). At TUTH, infants and younger children were usually treated 
conservatively, while older children and teens were treated surgically. This is consistent with 
previous studies [12, 14, 15]. Authors have different views regarding treatment of those aged 
6-10 years [37]. In this study we found no typical pattern for that age group, both treatments 
were received. 
 
We found that a conservative treatment costs less compared to a surgical treatment (mean 
4877.86 NPR vs. 7948.53 NPR), despite the fact that conservative treatment led to longer 
duration of hospital stay although the effect was not statistically significant. If removal of the 
implants had been included for the surgical treatment, total cost would be even higher. A 
surgical treatment results in additional costs for both operation and material compared to a 
conservative treatment. The patient (in this case the child's relatives) pays for treatment [6], 
and this is according to previous research, a factor that affects the choice of treatment [14]. 
But still, the differences between treatments were small. If patients have the ability to pay 
4877.86 NPR (mean value) for a conservative treatment, they probably could afford to pay 
7948.53 NPR (mean value) for a surgical treatment. This could implicate that total cost of 
treatment is not an important factor when choosing treatment. 
 
We found that the surgical group had a mean traction application of 6.11 ± 0.90 days. 
According to previous research repositioning of the bone is done during a surgical 
treatment[15], and there is a question of if traction application is necessary. Therefore, 
traction application may indicate waiting time until surgery. The reason for waiting time 
could be due to that surgeries are performed only two or three days a week. We also found 
that the conservative group had a longer period of traction application compared to the 
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surgical group. According to previous research a short hospital visit correlates with reduced 
hospital costs [41], but the cost of the conservative treatment was still lower compared to the 
surgical treatment even in all of the sub-groups, although the effect was not statistically 
significant. The costs that were analyzed were direct costs. A surgical treatment is associated 
with early mobilization [14] compared to conservative treatment, and if the indirect costs had 
been included in this study, the differences in total costs between the groups would have been 
even higher. If the patients have a rapid recovery, there are economic and social benefits from 
a surgical treatment [33, 34]. Reducing the time of return to school means that parents need to 
take less time off from work and do not need to stay home and take care of the patient. 
Parents staying home from work result in loss of family income. This will have negative 
effect on the already poor people in Nepal. A long recovery is associated with large 
opportunity costs for both the child and the parents [48]. The conservative treatment includes 
difficulties emptying both bladder and bowel, making it problematic to maintain good 
hygiene. These patients also have problems moving around, making them very dependent on 
their parents. 
 
One aim of this study was to contribute with new findings. This is much needed due to the 
lack of previous research comparing long-run outcome of a conservative and surgical 
treatment. [15]. Previous studies used Flynn's or Silvia's criteria for assessing the clinical 
outcome [45], but in this study, documentation to determine clinical outcome according to 
these criteria was missing in the medical records. This study did not use validated instruments 
to determine outcome and we found no statistically significant differences between the 
treatment groups in our questionnaire. There were few participants that responded to the 
questionnaire, resulting in low significance. We could not draw any conclusions from the 
results from the questionnaire. 
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We compared mean values for each question, but found no clear difference between the 
groups apart from question 6 B. Children treated conservatively stayed home from school 
longer, compared with those treated surgically. This is in line with previous research [17]. 
Question 7.A and B had been statistically significant if the 10 percent level was used. We 
found those treated conservatively to require more parental assistance compared to those 
treated surgically (100 percent vs. 70 percent). However, parents of those treated 
conservatively assisted their children less (fewer amount of days) compared to those treated 
surgical. 
 
Nepal is a developing country with emerging technology. TUTH provides treatment options 
similar to the western world. The trend in the western world is pointing towards a surgical 
treatment[14], and manufacturers of instruments for surgical treatments have an interest in 
increasing their profits and therefore promoting a surgical approach. There are benefits with 
surgical treatment[15, 33], but in this study the results of our follow-up present satisfactory 
outcome for both conservative and surgical treatment although the effect is not statistically 
significant. These treatments have different advantages and disadvantages, but according to 
our follow-up, the choice of treatment does not seem to affect the final result after the 
fracture. If one treatment would be superior to the other regarding clinical outcome, patients 
would prefer that treatment. But if both treatments result in similar clinical outcome, as in our 
follow-up, other factors have to be taken into consideration. A conservative treatment 
demands that a child stays in bed for more than 2 weeks with traction application. In addition 
to this, treatment with hip spica casting continues for several weeks after discharge which 
means that the child is immobilized during both hospital visit and a couple of weeks after. 
During this time it is difficult to maintain normal hygiene and the child is dependent on care 
from their parents. Conservative treatment is associated with suffering for the child, which is 
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an ethical aspect that needs to be taken into consideration. Patients treated with surgical 
treatment have the advantage of reduced hospital stay and early mobilization after discharge. 
But still, the child will suffer from a revisit to the hospital with removal of instruments and 
the risk of possible wound infection. This must be taken into consideration when discussing 
the ethical aspects of a surgical approach. 
 
There is still no consensus on how to treat pediatric diaphyseal femur fractures. Previous 
studies present low evidence results[38]. Future studies should be prospective and assess 
more variables than clinical outcome. The social and economic aspect must also be assessed. 
The evidence level in this study was too low to measure outcome. We found statistically 
significant differences when comparing conservative and surgical treatment regarding 
associated injuries, use of antibiotics, age, hospital cost and days of traction application. To 
increase the degree of statistical significance in this study, the number of observations had to 
be larger. 
 
It would have been preferred to measure outcome with validated instruments such as Flynn's 
or Silvia's criteria. If the study had been prospective instead of retrospective and not based on 
medical records, we could expect an increased level of evidence. It would be easier to make 
accurate assessments of clinical outcome and the social and economic situation by making 
measurements on x-rays and meet patients and their families in person. 
 
Limitations 
This study has many limitations and risk of bias. The record keeping at TUTH must be 
improved. The medical records used in this study were from the past years and 48 percent of 
them were missing. The reason for such a large proportion of missing data could be due to an 
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unorganized medical archive. The medical records are not stored in numerical order and 
therefore it is sometimes impossible to find a specific number. The archive has limited 
amount of space, hence medical records older than 3-5 years are thrown away. With more 
time there is a possibility that more records could be found and included in this study. The 
medical records that we did not find could have affected the result and contributed to a more 
accurate result and is therefore a weakness of this study. In the medical records that were 
available, the documentation was sometimes incomplete, not uniform or missing. X-ray files 
belong to the patient and are not stored at the hospital. The inclusion of x-rays would have 
contributed with valuable information for the analysis in this study. The documentation is 
handwritten and not double-checked by somebody other than the author Marcus Tegnér. 
There is therefore a possibility that the information was interpreted wrong. Too few 
observations is another additional limitation with this study. By increasing the number of 
observations, there is a possibility to find more statistically significant differences. The phone 
calls for the questionnaire were done in Nepali. Marcus Tegnér himself could not be sure if 
the questions were read correctly or if the respondent understood the question correctly, 
leading to a risk of interviewer bias. A majority of the patients (31 patients) were not included 
in the follow-up. There are many possible explanations for the amount of missing 
observations in this study. We only called the patients twice but we could have increased the 
amount of trials per patient in order to decrease the amount of missing observations. The large 
proportion of missing data in the follow-up could have led to the statistically insignificant 
results. Because patients pay for their treatment themselves and because TUTH is a public 
hospital there is a risk of sampling error. Patients with wealth tend to seek private hospitals 
and the data sample in this study may not be representative for the entire population. To get a 
more representative sample, the collection of data could include both private and public 
hospitals.  
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Conclusions 
In this study conservative treatment was the most common treatment received among children 
with a diaphyseal femur fracture. The mean age of incurring this type of fracture was 6.31 
years. The dominating cause of injury among all children was fall from above standing height. 
When comparing conservative and surgical treatments, statistically significant differences 
were found for associated injuries, use of antibiotics, age, hospital cost and days of traction 
application. A conservative treatment is given mainly to younger children, while a surgical 
treatment is given to older children and those sustaining poly-trauma. Conservative treatment 
was cheaper compared to surgical treatment. Regardless of the choice of treatment, the 
outcome after fracture appears to be satisfactory. But a conservative treatment is aimed to be 
performed on young children and surgical treatment on older children. We recommend that 
future studies have a large patient sample and address the clinical outcomes, but also the 
social and economic aspects regarding choice of treatment for pediatric diaphyseal femoral 
fractures. 
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Populärvetenskaplig sammanfattning 
Denna studie är gjord på Tribhuvan University Teaching Hospital, Kathmandu Nepal. 
Materialet är baserat på information hämtad ur patientjournalerna samt en uppföljning gjord 
via telefon. Studiepopulationen som undersöktes var barn 0-18 år som ådragit sig en 
lårbensfraktur av benets mellersta del, en så kallad mitt-diafysär femurfraktur. Denna 
frakturtyp utgör runt 2 procent av alla frakturer hos barn och kan behandlas både konservativt 
med gips och kirurgiskt. Det finns fortfarande ingen bestämd åsikt om vilken 
behandlingsmetod som är rekommenderad. Valet av behandlingsmetod beror på faktorer som 
barnets ålder, utseendet på frakturen, andra samtida frakturer och hur familjens 
socioekonomiska situation ser ut. I denna studie jämfördes konservativ behandling med 
kirurgisk behandling. Vi fann att en konservativ behandling var den mest använda 
behandlingsmetoden vid lårbensfrakturer hos barn. Medelåldern på patienterna var 6.31 år, 
vilket innebär att det främst var yngre barn som skadades. Den dominerande orsaken till 
fraktur var fall från hög höjd, som oftast berodde på att patienten ramlat ner från en byggnad. 
Vårt resultat stämmer överens med tidigare studier som visat att fallolyckor är vanligaste 
orsaken. Vi fann att en konservativ behandling oftast ges till yngre barn, medan kirurgisk 
behandling ges till äldre barn och de som har multipla skador. Konservativ behandling är 
billigast jämfört med kirurgisk behandling. Tidigare forskning har visat att en kortare tid på 
sjukhus gör att patienten snabbare kan mobiliseras efter behandling. Detta kan möjliggöra 
tidigare återgång till skola och att patientens föräldrar behöver hjälpa barnet i mindre 
utsträckning efter utskrivning från sjukhus. Det finns fortfarande ingen konsensus i valet av 
behandlingsmetod. Forskning med hög evidensgrad behövs för att kunna dra definitiva 
slutsatser om behandlingsmetoderna. 
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Appendix 1 
 
Protocol	  proforma	  for	  medical	  records	  	  
Patient	  information:	  Case	  no:	  	  	   In-­‐patient	  No:	  	  Patient	  No:	  	  	   Patient	  name	  Phone	  number	  	  	   Age	  	  Sex	  	   Weight	  Religion:	  	   Date:	  District:	  	  	   Cause	  of	  injury	  	  	  	  
Fracture	  characteristics:	  Fracture	  type:	  
	  
	  
Fracture	  pattern:	  
Site:	  
	  
Side:	  Shortening:	  
	  
	  
Modality	  of	  treatment:	  
Date	  of	  traction	  application:	  
	  
	  
Days	  of	  traction	  application:	  
Date	  of	  surgery/hip	  spica:	  
	  
	  
Associated	  injuries:	  
Date	  of	  hospital	  admission:	  
	  
Date	  of	  discharge:	  
	  
	  
Post-­‐operative:	   	   	   	  Infection/use	  of	  antibiotics:	   Re-­‐operation:	  	  Limb	  length	  difference:	  	   Angle-­‐rotation:	  Alignment	  of	  fracture:	  	   Delayed	  union,	  nonunion:	  	  Pain:	   Post-­‐operative	  days	  in	  Hospital:	  	  Duration	  hospital	  stay:	   Hospital	  costs:	  
	   40	  
Appendix 2 Case	  no:	  	   	   	   	   Patient	  name:	   	  Phone-­‐number:	   	   	   In-­‐patient	  no:	   	  Age:	  	  
     YES  NO 
 
1) If your child sustained the same fracture again,  
would you choose the same treatment for your child?   
 
 
 
2) Does the patient have pain when bearing weight?   
 
 
 
3) Is the patient taking any pain-medication because of the  
pain associated with the femur fracture?    
 
 
 
4) Can the patient walk/play as normal compared to before  
the fracture?      
 
 
 
5) Have you done/Do you need to do any adjustments  
in the home environment due to the patients health after  
the fracture?      
 
 
 
6) Did the patient have to stay at home and not able to attend  
school due to the fracture? If YES, how many days/weeks  
before return to school?      
 
 
    If yes: …………………………. 
 
 
 
7) Do you need to help/assist your child more in the  
home environment now than before the fracture?    
 
 
         If yes, during how long time: …………………………. 
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Appendix 3 
Ethical approval from Tribhuvan University Teaching Hospital 	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